Comparison between the gelsolin and adseverin domain structure.
Adseverin (74-kDa protein, scinderin) is a calcium- and phospholipid-modulated actin-binding protein that promotes actin polymerization, severs actin filaments, and caps the barbed end of the actin filament, with its NH2-terminal half retaining these properties (Sakurai, T., Kurokawa, H., and Nonomura, Y. (1991) J. Biol. Chem. 266, 4581-4585). Further proteolysis of this NH2-terminal half generated five fragments, and two of them (Mr 15,000 and 31,000) showed Ca(2+)-dependent binding to monomeric actin. The Mr 31,000 fragment especially caused actin filament fragmentation, although its severing activity was also inhibited by several acidic phospholipids as was found in adseverin and its NH2-terminal half. Amino acid sequencing demonstrated that the two fragments' NH2 terminus were blocked in the same manner as the NH2 terminus of adseverin, and thus these two fragments are possibly located at the NH2-terminal of the adseverin molecule. This would then indicate that NH2-terminal fragments had a Ca(2+)-sensitive actin-binding function that relates to actin severing. The other two fragments' NH2-terminal sequencing showed a similar homology to the amino acid sequences of gelsolin and villin. Based on these observations, we propose that adseverin has a functional domain structure similar to that of the gelsolin and villin core.